N-acetylimidazole inactivates renal Na,K-ATPase by disrupting ATP binding to the catalytic site.
Treatment of renal Na,K-ATPase with N-acetylimidazole (NAI) results in loss of Na,K-ATPase activity. The inactivation kinetics can be described by a model in which two classes of sites are acetylated by NAI. The class I sites are rapidly reacting, the acetylation is prevented by the presence of ATP (K0.5 congruent to 8 microM), and the inactivation is reversed by incubation with hydroxylamine. These data suggest that the class I sites are tyrosine residues at the ATP binding site. The second class of sites are more slowly reacting, not protected by ATP, nor reversed by hydroxylamine treatment. These are probably lysine residues elsewhere in the protein. The associated K-stimulated p-nitrophenylphosphatase activity is inactivated by acetylation of the class II sites only; thus the tyrosine residues associated with ATP binding to the catalytic center are not essential for phosphatase activity. Inactivated enzyme no longer has high-affinity ATP binding associated with the catalytic site, although low-affinity ATP effects (inhibition of phosphatase and deocclusion of Rb) are still present. The inactivated enzyme can still be phosphorylated by Pi, occlude Rb+ ions, and undergo the major conformational transitions between the E1 Na and E2 K forms of the enzyme. Thus acetylation of the Na,K-ATPase by NAI inhibits high-affinity ATP binding to the catalytic center and produces inactivation.